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岐阜県熊石洞産の後期更新世のヒグマ，トラ，ナウマンゾウ，カズサジカ，カモシカ属の化石
樽野博幸 *・石田　克 **・奧村　潔 ***
Late Pleistocene mammalian fauna from Kumaishi-do Cave, Gifu Prefecture, central Japan : 
Brown bear, tiger, Naumann’s elephant, Kazusa deer and serow
Hiroyuki TARUNO*, Shinogu ISHIDA**, and Kiyoshi OKUMURA***
Abstract: Kumaishi-do Cave is one of representative Late Pleistocene mammalian fossil localities in Japan. 
The excavations of fossiliferous sediments in the cave had produced 29 mammalian species. This paper 
provides detailed systematic descriptions for the remains of Ursus arctos, Panthera tigris, Palaeoloxodon 
naumanni, Cervus （Nipponicervus） kazusensis and Capricornis sp. cf., C. crispus. Among them, Panthera 
tigris and the genus Capricornis are described as the first records from Kumaishi-do Cave. This paper 
contains discussions as follows: （1） Features of the upper fourth premolars, which distinguish Ursus arctos 
from U. thibetanus; （2） the number of the lamellae of the third and fourth milk molars and the first molar of 
Palaeoloxodon naumanni; （3） among the middle-sized cervids, only the remains of Cervus （Nipponicervus） 
kazusensis have been discovered, and no Cervus （Sika） nippon remains known from the Kumaishi-do Cave; 
（4） Naemorhedus nikitini is possibly transferred to the genus Capricornis; （5） the Pleistocene form of 
Japanese serow （Capricornis） was larger than extant Capricornis crispus. 
抄録：熊石洞は日本の代表的な後期更新世の哺乳類化石産地の一つで，29種が知られている．本稿
ではこれらの中で，ヒグマ Ursus arctos，トラPanthera tigris，ナウマンゾウPalaeoloxodon naumanni，





Cervus （Sika） nipponの産出は確認できない，④ニキチンカモシカNaemorhedus nikitiniはゴーラル属
Naemorhedusではなくカモシカ属Capricornisに属する，⑤日本の更新世のカモシカ属は，現生のニ
ホンカモシカより大型である．
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　Osaka Museum of Natural History, 1-23, Nagai-Park, Higashisumiyoshi-ku, Osaka  546-0034, Japan  E-mail: hiroyukitaruno@gmail.com
** 〒501-4221　岐阜県郡上市八幡町小野 5-10-12
　5-10-12, Ono, Hachiman-cho, Gujo, Gifu 501-4221, Japan  E-mail: espressivo-i@cpost.plala.or.jp
*** 〒503-2121　岐阜県不破郡垂井町2428










































 標本番号 電圧 電流 スライス厚
 OMNH QV-4434 80kv 0.2mA 160μm
 OMNH QV-4437 80kv 0.2mA 480μm
 M-221 　　　　 80kv 0.2mA 320μm
 M-222 　　　　 80kv 0.2mA 480μm
 M-223 　　　　 80kv 0.2mA 480μm
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系統分類
Family Ursidae Gray, 1825
Genus Ursus Linnaeus, 1758
ヒグマ
Ursus arctos Linnaeus, 1758








































Fig. 1. Upper fourth premolar （M-228） and upper first molar （M-229） 
of Ursus arctos from Kumaishi-do Cave. The terminology follows 

















た，椎窩（vertebral fossa）の右背外側と，左・右後肋骨窩（caudal costal fovea）の背側縁にも欠損部がある．





































Fig. 2. Thoracic vertebrae of Ursus arctos from Kumaishi-do Cave. 
a: Accessory process, cdap: Caudal articular process, cdcf: Caudal costal fossa, crap: Cranial articular process, crcf: Cranial costal fossa, map: Mammillo-






















































Fig. 3. Lumbar vertebrae of Ursus arctos from Kumaishi-do Cave. 
a: Accessory process, cdap: Caudal articular process, cp: Costal process, map: Mammillo-articular process, s: Spinous process, vc: Vertebral caput, vcr: 





















































Fig. 4. Pelvis of Ursus arctos from Kumaishi-do Cave （M-230）． 
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仙骨稜（intermediate sacral crest）が前後に長い瘤状の高まりとなって前後に並ぶが互いに連続せず，それらの前ないし







































































Family Felidae Fischer von Waldheim, 1817
Genus Panthera Oken, 1816
トラ
Panthera tigris （Linnaeus, 1758）







Fig. 5. Comparison between the upper fourth premolar 
of Ursus arctos from Kumaishi-do Cave （M-228）, 
extant U. artcos （“Dewaki”） and that of extant Ursus 
thibetanus （OMNH M-1680）. 





Fig. 6. Comparison between the caudal thoracic vertebrae of Ursus arctos from Kumaishi-do Cave and those of extant U. arctos （“Dewaki”）. 










    OMNH QV-4396 OMNH M-2041
 全長 54＋ 94
 近位端幅 19＋ 23
 近位端矢状長 22＋ 26
 体中部幅 13　 13




Family Elephantidae Gray, 1821








Palaeoloxodon naumanni （Makiyama, 1924）
Elephas namadicus naumanni Makiyama, 1924. Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, vol. 1, no. 2: p. 255-264.
Selected synonyms
Palaeoloxodon naumanni （Makiyama）, Hasegawa 1972, Bull. Nat. Sci. Mus., vol. 15, no. 3, p. 526-543, pl. I-XXII, text-fig. 3-7, 
9-13.
Elephas naumanni Makiyama, Kamei & Taruno 1973, Mem. Fac. Sci. Kyoto Univ., ser. Geol. & Mineral., vol. 39, no.2, p. 104-114, 
pl. IV-XI.
Palaeoloxodon naumanni （Makiyama）, Inuzuka 1977, Jour. Geol. Soc. Japan, vol. 83, p. 523-536, pl. I-IV.
Palaeoloxodon naumanni （Makiyama）, Fossil Mammal Research Group for Nojiri-ko Excavation 1980, Mem. Geol. Soc. Japan, 
vol.19, p. 167-192, pl. I-X.
Palaeoloxodon naumanni （Makiyama）, Fossil Mammal Research Group for Nojiri-ko Excavation 1987, Monograph Assoc. Geol. 




















































































1st P：第1咬板，6th P：第6咬板，8th P：第8咬板，MHP：近心副咬板，DHP：遠心副咬板．
Fig. 7. Horizontal sections of the upper left third milk molar（QV-4434） and lower right third milk molar（M-223） of Palaeoloxodon naumanni from 
Kumaishi-do Cave （CT image）.













































































































































































































































先端から 100  200  300  400  
近遠心径 36   43   46+ 50+














































































Family Cervidae Goldfuss, 1820
Subfamily Cervinae Goldfuss, 1820
Genus Cervus Linnaeus, 1785
Subgenus Nipponicervus Krezoi, 1941
カズサジカ
Cervus （Nipponicervus） kazusensis Matsumoto, 1926
Cervus （cfr. Sika） kazusensis Matsumoto 1926, Sci. Rep. Tohoku Imp. Univ., 2nd ser., vol.10, no.2, p.23-25, pl.XI: fig.10-13.
Cervus （cfr. Anoglochis） praenipponicus Shikama, 1936a, Jour. Geol. Soc. Japan, vol.43, no.510, p.168-176, pl.9: fig.1-4.
Cervus （Depéretia）praenipponicus Shikama, Shikama 1936b, Proc. Imper. Acad. Japan, vol.12, no.8, p.251-252.
Cervus （Depéretia）naorai Shikama 1936b, Proc. Imper. Acad. Japan, vol. 12 no. 8, p. 252-254 （fig.1）.
Cervus （Depéretia） praenipponicus Shikama, Shikama 1941, Jubilee Publication in the Commemoration of Professor H. Yabe’s 60th 
Birthday, vol.2, p.1144 （fig. 2）, 1146 （fig. 3）, 1147, 1148.
Cervus （Depéretia） urbanus Shikama 1941, Jubilee Publication in the Commemoration of Professor H. Yabe’s 60th Birthday, vol.2, 
p.1146 （fig. 3）, 1148, pl. 52: fig. 12.
Cervus （Depéretia?） kazusensis Matsumoto, Shikama 1941, Jubilee Publication in the Commemoration of Professor H. Yabe’s 60th 
Birthday, vol.2, p.1146 （fig. 3）, 1148, 1149.
Cervus （Depéretia） naorai Shikama, Shikama 1941, Jubilee Publication in the Commemoration of Professor H. Yabe’s 60th 
Birthday, vol. 2, p. 1146 （fig.3）, 1150.
Cervus （Depéretia）praenipponicus Shikama, Shikama 1949, Sci. Rep. Tohoku Univ. 2nd Ser., vol. 23, p.85-99, pl. VII: fig. 2-6, pl. 
VIII: fig. 1, 3, text-fig. 51, 52-1.
Cervus （Depéretia） urbanus Shikama, Shikama 1949, Sci. Rep. Tohoku Univ. 2nd Ser., vol.23, p. 99-103, pl. VII: fig. 7-9.
Cervus （Depéretia） shimabarensis Otsuka 1967, Mem. Fac. Sci. Kyushu Univ., ser. D, Geol., vol.18, no.2, p. 306-310 （fig.12）, pl. 9: 
fig. 1a, 1b.
Cervus （Depéretia）praenipponicus Shikama, Okumura 1969, Earth Sci. Educ. Gifu Pref., vol. 6, p. 14, 15, 22 （fig. 14）.
Cervus （Depéretia）praenipponicus Shikama, Okumura 1970, Biol. Sci. Educ. Gifu Pref., vol. 15, p. 117, 118, 119, 124 （fig. 23）.
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Cervus praenipponicus Shikama, Hasegawa and Kanie 1976, Sci. Rep. Yokosuka City Mus., no. 23, p. 71-74, pl: 6: fig. 1-4.
Cervus  （Nipponicervus） praenipponicus Shikama, Otsuka and Shikama, 1977, Bull. Natn. Sci. Mus., Ser. C （Geol.）, vol. 3, no. 1, p. 
28-31 （fig. 7, 8）, pl. 4: fig. 1-5, pl. 5: fig. 1-6.
Cervus  （Nipponicervus） kazusensis Matsumoto, Otsuka and Shikama, 1977, Bull. Natn. Sci. Mus., Ser. C （Geol.）, vol. 3, no. 1, p. 
31-33 （fig. 9）, pl. 5: fig. 7-12.
Cervus  （Nipponicervus ?） takaoi Otsuka and Shikama, 1977, Bull. Natn. Sci. Mus., Ser. C （Geol.）, vol.3, no.1, p. 33-36 （fig. 10）, 
pl. 6: fig. 1-9.
Cervus  （Nipponicervus） praenipponicus Shikama, Tomida 1978, Bull. Mizunami Fossil Mus., no.5, p. 133-134, pl. 10: fig. 3.
Cervus  （Nipponicervus） kazusensis Matsumoto, Tamura et al. 1982, Jour. Geol. Soc. Japan, vol. 88, no.3, p. 199-202 （fig. 2）.
Cervus  （Nipponicervus） praenipponicus Shikama, Nonaka et al. 1986, Jour. Geol. Soc. Japan, vol. 92, no.11, p. 809-811, pl. I: fig. 
1, 2.
Cervus （Nipponicervus） praenipponicus Shikama, Otsuka 1988, Kurashiki Museum of Natural History （ed.） Vertebrate fossils from 
the sea bottom of Bisan-seto, West Japan – Report of researches on the Yamamoto collection 1, p. 80-83, pl. 160: fig. 1-13, pl. 
161: fig. 1-17, pl. 162: fig. 1-14, pl. 163: fig. 1-8.
Cervus （Nipponicervus） kazusensis Matsumoto, Otsuka1988, Kurashiki Museum of Natural History （ed.） Vertebrate fossils from the 
sea bottom of Bisan-seto, West Japan – Report of researches on the Yamamoto collection 1, p. 83-86, pl. 164: fig. 1-12, pl. 165: 
fig. 1-15, pl. 166: fig. 1-10.
Cervus （Nipponicervus） praenipponicus var. takaoi Otsuka and Shikama, Otsuka 1988, Kurashiki Museum of Natural History （ed.） 
Vertebrate fossils from the sea bottom of Bisan-seto, West Japan – Report of researches on the Yamamoto collection 1, p. 86-87, 
pl. 163: fig. 9-11.
Cervus （Nipponicervus） praenipponicus Shikama, Kawamura et al. 1990, Quat. Res., vol. 29, no. 4, p. 313-314 （fig.4）.
Cervus  （Nipponicervus） praenipponicus Shikama, Fossil Deer Research Group of Ichihara 1994, Earth Sci., vol. 48, no. 3, p. 181-
207 （pl. I-V）.
Cervus  （Nipponicervus） praenipponicus Shikama, Otsuka 2000, Catalogue of the Materials in the Kurashiki Museum of Natural 
History, no.9,  p.34-36, pl.18: fig.10-12, pl.19: fig.1-18.
Cervus  （Nipponicervus） kazusensis Matsumoto, Otsuka 2000, Catalogue of the Materials in the Kurashiki Museum of Natural 
History, no.9, p.34, 36, pl.20: fig.1-6.
Cervus  （Nipponicervus） praenipponicus Shikama, Kuwayama 2001, Bull. Kawasaki Mun. Sci. Mus. for Youth, no.12, p. 5-28 （fig. 
2-1, 2, 3）.
Cervus  （Nipponicervus） kazusensis Matsumoto, Abe et al., 2001, Sci. Rep. Mus. Tokai Univ., no. 3, p. 63-75 （fig. 3）.











角 幹基部（base of the beam）：角座直上から第1分岐背側縁の腹側端までの角幹．阿部ほか（2001）の“first segment“，











































































































































Fig. 8. Scatter diagram and exponential approximation curve showing the height of the first fork point （1a） against the thickness of the base of the beam 




















（Matsumoto）とした．また，「Cervus （Depéretia） praenipponicusは東日笠階に出るDepéretia kazusensisと其大さ及角枝の分
岐の仕方等の點に於いて殆ど區別し難い 」（原文のまま） として，Cervus （Depéretia） praenipponicusをDepéretia kazusensis
のシノニムとした．また，Depéretia kazusensisの生息時代は，鮮新世末期から更新世後期とした．
Krezoi（1941）は , 亜属名Depéretiaは他種に使用されているため無効とし ,新亜属名Nipponicervusを提唱したが，この
論文は当時の日本では知られることはなかった．
図9．熊石洞産カズサジカの左角に見られる変異．
































Family Bovidae Gray, 1821
Subfamily Caprinae Gray, 1821
Genus Capricornis Ogilby, 1837
ニホンカモシカ近似種
Capricornis sp., cf. C. crispus （Temminck, 1844）
標本







右大腿骨で大転子（greater trochanter）と転子間稜（intertrochanteric crest），および顆上窩（supracondylar fossa）から遠












































Fig. 10. Right femur of Capricornis sp., cf. C. crispus from Kumaishi-do 
Cave （OMNH QV-4256+OMNH QV-4433）.
図11．熊石洞産ニホンカモシカ近似種の右𦙾骨（OMNH QV-4260）．
Fig. 11. Right tibia of Capricornis sp., cf. C. crispus from Kumaishi-do 
Cave （OMNH QV-4260）. 
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Fig. 12. Proximal phalanx （M-232） and 
middle phalanx （OMNH QV-4279） of 









Capricornis sp., cf. C. crispusとする．
表1．熊石洞F4から産出した晡乳動物群（F1およびF2から産出したものも含む）．


















▲ヤチネズミ属とスミスネズミ属の移行型 Clethrionomys-Phaulomys transitional form
　ハタネズミ Microtus montebelli
▲ニホンムカシハタネズミ　 Microtus epiratticepoides













▲カズサジカ Cervus （Nipponicervus） kazusensis
▲ヤベオオツノジカ Sinomegaceros yabei
△ヘラジカ Alces alces
　ニホンカモシカ近似種 Capricornis sp., cf. C. crispus























では，16,720±880 y.B.P.（奧村ほか，1982）, 静岡県谷下採石場第5地点では18,140±60 y.B.P. （河村･松橋，1989）という
14C年代が得られている．帝釈観音堂遺跡ではN層準からP層準でUrsus sp.が知られているが，N層準はAT火山灰層層
準に対比され，そこに夾まれていた石灰華により20,150±300 y.B.P.という14C年代が得られており，その下位のO層準で
はアミノ酸年代測定法により31,900 y.B.P.という年代が得られている（Kawamura, 1988）．そして，？ Ursus sp.を産出し
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tigris，ヒグマUrsus arctos，ナウマンゾウPalaeoloxodon naumanni，カズサジカCervus （Nipponicervus） kazusensis，ニホ
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1-3: Upper left fourth premolar （M-228）.
　1: Buccal view, 2: Occlusal view, 3: Lingual view.
4-6: Upper left first molar （M-229）. 
　4: Buccal view, 5: Occlusal view, 6: Lingual view.
7-10: Sixth or Seventh thoracic vertebra （M-207）.
　7: Cranial view, 8: Caudal view, 9: Dorsal view, 10: Right lateral 
view.
11-14: Twelfth thoracic vertebra （M-208）.
　11: Cranial view, 14: Caudal view, 15: Dorsal view, 16: Left lateral 
view.
15-18: Thirteenth thoracic vertebra （M-209）.












1-4: First lumbar vertebra （M-210）.
　1: Cranial view, 2: Caudal view, 3: Dorsal view, 4: Left lateral view.
5-8: Second lumbar vertebra （M-211）.
　5: Cranial view, 6: Caudal view, 7: Dorsal view, 8: Left lateral view.
9-12: Sixth lumbar vertebra （M-212）.

















　1: Dorsal view, 2: Left lateral view.
Panthera tigris （Linnaeus）
3-6: Left fifth metacarpal （OMNH QV-4396）.
　3: Medial view, 4: Dorsal view, 5: Lateral view, 6: Palmar view.
Palaeoloxodon naumanni （Makiyama）
7-9: Right mandible with third milk molar （M-223）.
　7: Lateral view, 8: Dorsal view, 9: Medial view.
10-12: Right mandible with first molar （M-216）.










1-3: Upper left third milk molar （OMNH QV-4434）.
　1: Buccal view, 2: Occlusal view, 3: Lingual view.
4-6: Upper left first molar （M-218）.










1-3: Upper left third milk molar （M-221）.
　1: Buccal view, 2: Occlusal view, 3: Lingual view.
4-6: Upper left fourth milk molar （M-220）.









1-3: Lower right third milk molar （M-223）．
　1: Buccal view, 2: Occlusal view, 3: Lingual view.
4-6: Lower left fourth milk molar （OMNH QV-4319）．









1-3: Lower right first molar （M-216）．
　1: Buccal view, 2: Occlusal view, 3: Lingual view.
4-5: Upper left second incisor （M-226）．











1-4: Left humerus （M-213）． 
　1: Cranial view, 2: Lateral view, 3: Caudal view, 4: Medial view.
5-6: Left ulna （M-215）．
　5: Cranial view, 6: Caudomedial view.
 
7-10: Right tibia （OMNH QV-4281）．
　7: Lateral view, 8: Cranial view, 9: Medial view, 10: Caudal view.
図版9









Cervus （Nipponicervus） kazusensis Matsumoto
1-2: Right antler （M-201）. 
  1: Lateral view, 2: Medial view.
 
3: Left antler （M-202）: Medial view.
 
4: Left antler （M-203）: Medial view.
 
5: Right antler （M-204）: Medial view.
 
6: Left antler （M-205）: Medial view.
 








Cervus （Nipponicervus） kazusensis Matsumoto
1-3: Left antler （M-233）.
　1: Medial view, 2: Anterior view, 3: Lateral view.
図版11







Cervus （Nipponicervus） kazusensis Matsumoto
1: Left antler （OMNH QV-4387）: Medial view.
2-4: Left antler （OMNH QV-4386）.
　2: Medial view, 3: Anterior view, 4: Lateral view.
 
図版12










Capricornis sp., cf. C. crispus （Temminck） 
1-4: Right femur （OMNH QV-4256+ OMNH QV4433）.  
　1: Proximal view, 2: Cranial view, 3: Medial view, 4: Caudal view.
5-8: Right tibia （OMNH QV-4260）. 
　5: Lateral view, 6: Cranial view, 7: Medial view, 8: Caudal view.
9-11. Proximal phalanx III or IV of pes （M-232）.
　9: Dorsal view, 10: Axial view, 11: Plantar view.
12-14. Middle phalanx III or IV of pes （OMNH QV-4279）.

















Appendix Fig. 1. Measuring method for the ursid cheek teeth.
BL: Base line parallel to the cervical plane and passing through the paracone and metacone, GL: Maximum length of the crown parallel to BL, 
GW: Maximum width of the crown parallel to the cervical plane and at a right angle with BL, MH: Height of the metacone at a right angle with the 






Appendix Fig. 2. Measuring method for the ursid thoracic and lumbar vertebrae.
BFcr/cd: Greatest breadth of the vertebral caput/fossa, BFv: Breadth of the vertebral foramen, BPacd: Greatest breadth across the caudal articular 
processes （in the lumbar and caudal thoracic vertebrae）, BPco: Greatest breadth across the costal processes （in the lumbar vertebrae）, BPma: Greatest 
breadth across the mamillo-articular processes （in the lumbar and caudal thoracic vertebrae）, BPtr: Greatest breadth across the transverse processes （in 
the thoracic vertebrae）, GLPa: Greatest length from the mamillo-articular process to the caudal articular process （in the lumbar vertebrae）, H: Greatest 
height, HFcr/cd: Greatest height of the vertebral caput/fossa （in the thoracic vertebrae including the facets for the head of the rib）, PL: Physiological 
length of the body: measured between the centers of the vertebral caput and that of the vertebral fossa, TPs: Smallest thickness of the spinous process 









Appendix Fig. 3. Measuring method for the ursid pelvis.
（1）Sacrum
BFcr/cd: Greatest breadth of the vertebral caput/fossa, GB: Greatest breadth across the wings, GLS: Greatest length of the ventral side measured from 
the cranial borders of the wings to the caudoventral border of the body of the sixth vertebra, HFcr/cd: Greatest height of the vertebral caput/fossa, PL: 
Physiological length, measured between the centers of the vertebral caput of the first sacral vertebra and that of the vertebral fossa of the sixth sacral 
vertebra.
（2）Coxa
GBA: Greatest breadth across the acetabula, GBTc: Greatest breadth across the coxal tubercles, GBTi: Greatest breadth across the ischial tubercles, 
GLC: Greatest length of one half, GTI: Greatest thickness of the ischial tubercle, LAR: Sagittal diameter of the acetabulum without the lip, SB: Smallest 
breadth of the iliac corpus, SBI: Smallest breadth across the ischia, SBIs: Smallest breadth of the ischial corpus, SH: Smallest height of the iliac corpus, 


















Appendix Fig. 5. Measuring method for the antler of subgenus 
Nipponicervus.
1a: Height of the first fork point along the medial surface, 1b: Ditto 
along the lateral surface, 2a: Length of the base of the beam on 
the medial side, 2b: Ditto on the lateral side, 3a: Greatest sagittal 
diameter of the burr, 3b: Greatest transverse diameter of the burr, 3c: 
Greatest circumference of the burr, 4a: Smallest sagittal diameter of 
the base of the beam, 4b: Transverse diameter at the same point of 
4a, 4c: Circumference at the same point of 4a, 5a: Sagittal diameter 
of the beam at the midpoint between F1and F2 or the distal end of 
the preserved part of the beam, 5b: Transverse diameter at the same 
point of 5a, 5c: Circumference at the same point of 5a, 6a: Arc 
length of the first tine on the medial surface, 6b: Arc length of the 
first tine on the lateral surface, 7: Arc length of the first tine on the 
dorsal surface, 8: Length between F1 and F2 on the medial side, 9: 
Angle between the central axis of the beam and that of the first tine 
at F1 on the medial surface, 10: Angle between the central axis of the 
beam and that of the base of the beam on the medial surface. F1: First 
forking point （Intersecting point of the central axis of the beam and 
that of the first tine）, F2: Second forking point （Intersecting point 
of the central axis of the beam and that of the second tine）. Double 
circle: Points measured mediolaterally.
付図4．ゾウ科の臼歯の計測法．方法は
古脊椎動物グループ（1975a）に従う．図
はWei et al. （2006）を簡略化し一部加筆．
H：歯冠高，Hmax：最大歯冠高，L：歯
冠長，Lmax：最大歯冠長，W：歯冠幅．
Appendix Fig. 4. Measuring method for 
the elephantid molars. The method follows 
Palaeovertebrate Group （1975a） and the 
figure simplified and modified from Wei et 
al. （2006） 
H: Height of the crown, Hmax: Greatest 
height of the crown, L: Length of the 
crown, Lmax: Greatest length of the crown, 






Appendix Fig. 6. Measuring method for the caprine femur.
BD: Smallest breadth of the corpus, Bd: Greatest breadth of the distal end, Bp: Greatest 
breadth of the proximal end, CD: Smallest circumference of the corpus, DC: Greatest 









Appendix Fig. 7. Measuring method for the caprine tibia.
BD: Smallest breadth of the corpus measured parallel to 
the frontal plane, Bd: Greatest breadth of the distal end, 
Bp: Greatest breadth of the proximal end, CD: Smallest 
circumference of the corpus, GL: Greatest length, SLD: 
Smallest sagittal length of the corpus measured parallel 
to the sagittal plane, SLd: Greatest sagittal length of the 
distal end, SLp: Greatest sagittal length of the proximal end 
measured in a right angle to the long axis of the bone and 








Appendix Fig. 8. Measuring method for the caprine proximal and middle 
phalanges.
BD: Smallest breadth of the corpus, Bd: Greatest breadth of the caput, Bp: 
Greatest breadth of the base, GLpe: Greatest length of the abaxial half, SLD: 
Smallest sagittal length of the corpus measured parallel to the sagittal plane, 
SLd: Greatest sagittal length of the caput measured at a right angle to the long 
axis of the bone and the line passing through the plantar end of the axial and the 
abaxial half of the caput, SLp: Greatest sagittal length of the base measured at 




Appendix Table 1. Measurements of the upper fourth premolars of Ursus arctos from Kumaishi-do Cave, extant U. arctos and extant U. thibetanus in 
mm.
 +: More than. For the measuring method see Appendix Fig. 1.
Taxon Ursus arctos Ursus thibetanus
Kumaishi-do Cave Extant Extant
Specimen number M-228 Setsuda col. "Dewaki" NSMT-M31422 OMNH M-1680
Sex ? ♂ ♂ ♀ ♂
Right/Left L L R L R L R L R
GL 14.3 16.9 17.0 14.2 14.5 12.3 12.9 10.9 10.7 
GW  9.8 13.9 13.0 10.7 11.0 10.0 10.0  7.1  7.3 
H  9.7  10.9+  10.5+   7.0+   9.0+   8.0+   7.8+   5.7+   6.0+
付表2．熊石洞産ヒグマと現生ヒグマならびに現生ツキノワグマの上顎第1大臼歯の計測値（単位はmm）．
＋：残存値．計測方法は付図1を参照．
Appendix Table 2. Measurements of the upper first molars  of Ursus arctos from Kumaishi-do Cave, extant U. arctos and extant U. thibetanus in mm.
 +: More than. For the measuring method see Appendix Fig. 1.
Taxon Ursus arctos Ursus thibetanus
Kumaishi-do Cave Extant Extant
Specimen number M-229 Setsuda col. "Dewaki" NSMT-M31422 OMNH M-1680
Sex ? ♂ ♂ ♀ ♂
Right/Left L L R L R L R L R
GL 22.2 24.3 25.5 22.8 21.8 20.0 20.0 16.5 17.0 
GW 17.4 19.9 19.3 16.5 16.6 15.6 16.1 13.2 13.2 
PaH 11.0  11.0+  10.4+   9.2+   9.0+   8.8+   8.5+   6.4+   6.6+















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix Table 5. Measurements of the sacra of Ursus arctos from Kumaishi-do Cave, extant U. arctos and extant U. thibetanus  in mm. 
－ : Unmeasurable, ± : Approximate. For the measuring method see  Appendix Fig. 3.
Taxon Ursus arctos Ursus thibetanus
Kumaishi-do Cave Extant Extant
Specimen number M-230 "Dewaki" OMNH M-1680
Sex ? ♂ ♂
GLS 222± 201 164±
PL － 180 155 
GB － 127± 108±
BFcr － 66 52 
HFcr － 38 27 
BFcd 23 27 18 
HFcd 15 15 12 
Number of segments  6  6  6 
付表6．熊石洞産ヒグマと現生ヒグマならびに現生ツキノワグマの寛骨の計測値（単位はmm）．
R：右寛骨，L：左寛骨．－：計測不可能，＋：残存値，±：近似値．計測方法については付図3を参照．
Appendix Table 6. Measurements of the pelves of Ursus arctos from Kumaishi-do Cave, extant U. arctos and exrtant U. thibetanus in mm.
R: Right coxa, L: Left coxa. － : Unmeasurable, +: More than, ± : Approximate. For the measuring method see Appendix Fig. 3.
Taxon Ursus arctos Ursus thibetanus
Kumaishi-do Cave Extant Extant
Specimen number M-230 "Dewaki" OMNH M-1680
Sex ? ♂ ♂
Right/Left R L R L R L
GLC 380+ 394+ 360 362 289 287 
LAR 70 70  63  63 －  40 
SH  69+  62+  80  80 －  38 
SB  33+ －  33  35 －  24 
SBIs 29 30  23  24  18  19 
SHIs  38+ 46  32  34  36  37 
GBTc  253+ 310 241 
GBA 206 194  164±
GBTi  205+ 213 179 
SBI 148 149 134 






































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix Table 8. Measurements of the antlers of Cervus kazusensis from Kumaishi-do Cave （length in mm, angle in °）.
－ : Unmeasurable, +: More than, ± : Approximate. For the measuring method see Appendix Fig. 5.
Specimen number M-201 M-202 M-203 M-204 M-205 M-206 M-233 OMNH QV-4386 OMNH QV-4387
Right/Left R L L R L R L L L
1a 87 107 45 45 73 77 72 52 89 
1b 88 － 40 40 71 79 70 49 85 
2a 113 134 62 62 98 102 98 72 116 
2b 119 131 56 59 95 104 96 69 110 
3a 53 42+ 32 31 41 41 45 35 42 
3b 55 48+ 31 32 41 42 41+ 37 45 
3c 169 140+ 102 102 129 131 138+ 117 138+
4a 31 30 22 21 27 26 31 27 28 
4b 27 25 19 17 25 24 28 22 23 
4c 98 94+ 66 64 85 83 94+ 77 85 
5a 30 － － 17 － 22 25 23 24 
5b 29 － － 18 － 25 25 31 24 
5c 93 － － 56 － 78 81 69 79 
6a － － 47 23+ 90+ 92+ 40+ 63+ 80+
6b － － 50 26+ 92+ 96+ 55+ 62+ 83+
7 － － 32 12+ 76+ 76+ 45+ 45+ 61+
8 270+ 80+ － 125+ 50+ 90+ 250+ 220± 200+
9 75 － 65 65 80 80 80 75 80 
10 30 35 25 20 35 35 40 35 35 
3b/3a 1.04 － 0.97 1.03 1.00 1.02 － 1.06 1.07 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix　Table 13. Measurements of the molars and molar rows of Naemorhedus nikitini, extant Naemorhedus goral and extant Capricornis crispus 
in mm.
R: Right molar and molar row, L: Left molar and molar row. +: More than. For the measuring method see Appendix Fig. 1 and 2 by Okumura et al. 















No.65584 OMNH M-2117 OMNH M-47 OMNH M-558 OMNH M-912 OMNH M-1308
Sex ? ♂ ? ? ♀ ?
Right/Left R L R L R L R L R L R L
MR 51.3 51.5 45.3+ 45.0+ 40.0 39.8 40.8 41.7 43.0 43.0 44.0 43.8 
M1
Lc 15.5 15.4 14.2 14.2 11.0 11.5 11.0 11.8 13.8 13.7 14.1 14.0 
W 14.6 14.8 11.7+ 11.2+ 13.1 12.7 13.0 13.2 13.8 13.9 14.4 14.3 
M2
Lc 18.0 18.0 16.9 17.1 13.3 13.3 13.4 13.6 15.3 15.1 15.7 15.3 
W 15.4 15.7 12.0+ 11.2+ 13.7 13.3 13.7 13.7 12.8+ 12.7+ 14.1+   13.7+
M3
Lc 20.0 19.8 16.3+ 15.7+ 16.1 15.9 17.2 17.0 15.3 15.2 15.7 15.8 











No.65584 OMNH M-1840 OMNH M-2117 OMNH M-47 OMNH M-558 OMNH M-912
Sex ? ♀ ♂ ? ? ♀
Right/Left L R L R L R L R L R L
MR 54.3 43.4 43.2 49.2+ 49.5+ 44.9+ 44.4+ 45.4+ 46.0+ 48.0+ 48.2+
M1
Lc 14.7 10.7 11.2 13.4 13.6 11.0 11.0 12.4 12.4 12.8 13.0 
W 9.8 8.3 7.8 8.2 8.0 9.1 9.0 8.7 8.5 9.2 9.0 
M2
Lc 16.5 12.3 11.5 16.1 16.0 12.2 12.3 13.3 13.2 14.6 14.7 
W 10.7 9.7 8.3 8.0 8.2 9.4 9.4 9.5 9.8 9.6 9.4 
M3
Lc 24.2 22.2 21.4 19.6+ 20.1+ 20.0+ 19.7+ 20.3+ 20.0+ 20.5+ 19.6+
W 10.6 8.7 8.4 7.7 7.4 9.9 9.6 10.2 10.0 9.6 9.6 




Errata: Okumura, K., Ishida, S., Taruno, H. and Kawamura, Y. （2016） Yabeʼs giant deer and elk remains from the Late Pleistocene of Kumaishi-do Cave, 
Gifu Prefecture, central Japan （Part 1）: Antlers, a skull, mandibles, and teeth
ページ 項目・行数 誤 正
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p.5 Table 1: 7 Kamikuroiwa: Preservrd element metacarpus metatarsus
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p.5 Table 1: 14 Yage: Literature Tomida（1977） Tomida（1978）
p.9 下から一行目 3回 4回
p.10 1~3行目 なお・・呼んでいる． 削除：Delete
p.13 下から14行目 QV-0279 QV-0275
p.14 Fig. 6 blow tine brow tine
p.14 1行目 眉枝（blow tine） 眉枝（brow tine）
p.17 Fig. 9 1C C
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p.41 Fig.20: description QV-0279 QV-0275
p.41 Fig.20 1C C
p.41 2行目 QV-0279 QV-0275
p.43 図22説明（和文） NMI MNI
p.46 図23説明（和文） NMI MNI
p.46 Fig. 23：Uppermost column NMI MNI
p.50 10行目 頬側に 外側に
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p.51 下から11行目 Bull. Natn. Sci. Bull. Nat. Sci.
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岐阜県熊石洞産の後期更新世のヒグマ，トラ，ナウマンゾウ，カズサジカ，カモシカ属の化石 151
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（from the distal ･･･ 
along the spine） 
p.113 Appendix Fig. 12：in the figure dorsal cranial
p.117 Appendix Table 4: left end column （three locations） HFc HFcr
p.120 Table 10 Table 10 Appendix Table 10
p.120 Appendix Table 10: Trapezoideocapiate M-120 M-132
p.125 Appendix Table 18: Middle phalanx M-113 M/R/III M/L/IV
p.127 Appendix Table 18: C3-C7: Related figure and table Appendix able 3 Appendix table 3

